Abstract
Introduction
In 2002, nearly 600 million people of the entire population of the world were composed of people over the age of 60; this figure is predicted to reach 2 billion by 2050 (1) . Based on a 2011 census, the elder population of Iran aged over 65 comprised of 5.7% of the entire population of the country; this figure is predicted to increase by 25% to 30% by 2031 (2) . The increase in the elderly population due tonecessity of addressing the problems of this group. A major cause of disability, injury and mortality in the elderly is the issue of falling and collapsing. The incidence of falling increases with age. Reports suggest that, at ages over 65, 1 person out of every 3 falls and this incidence increases to 1 person out of 2 at the age of 80 (3) . Injuries caused by falling can lead to serious physical and physiological consequences, such as, impaired mobility, restricted activity and functional decline as well as the vicious cycle of fear from recurrent falling (4) . One of the scariest, most serious consequences of falling in the elderly is bone fracture. Pelvic fractures, occurring in 1% of the cases of the elderly falling, is an injury after which few people manage to regain their previous functional ability (5) . Various factors are involved in adults falling. Based on results of some studies, reaction time is an important factor in preventing from collapsing (6) . Reaction time is in fact an important factor in performing many movement tasks. Having a faster reaction time helps the individual keep his balance and avoid falling when he loses his stability. Results of studies conducted by researchers such as Hedgenis, Pearson and Monteuille show that reaction time decreases from early to mid 20s and then slowly increases in midadulthood until old age when its increase becomes more fast-paced (7). Several factors contribute to the decline in reaction time during adulthood, including, lack of physical activity and physical fitness. The effects of exercise on the reaction time variable have been consistently investigated. Research shows that active elderly have shorter reaction times compared to inactive elderly. Spirduso compared reaction times in the four groups of active and inactive young men and active and inactive elderly men, and found that reaction times in active elderly men is identical to reaction times in inactive young men. The major finding of this research was the significant difference between reaction time in active and inactive elderly (7) . Researchers attributed the shorter reaction time in active individuals to the improvement of metabolism, respiration, blood circulation, digestion and endocrine function through physical exercise. Increased blood flow in the central nervous system is essential to increasing brain cell longevity and information processing efficiency. In addition, physical activity increases the performance of certain neural peaks. These factors have a positive effect on the central aspects of reaction time. Increased blood circulation in end-organs produces sufficient heat for the rapid conduction of nerve impulses to the muscles and thus affects the environmental aspects of reaction time (8) . Reaction time has been a consistent subject for further research; some researchers have investigated the effect of various factors, such as physical activity, in particular aerobic exercise, on reaction time, mostly yielding contradictory results. One such research conducted on the effects of aerobic exercise is the study by Dustman et al, which confirms the effectiveness of 4 months of walking on reaction time in the elderly (9); however, this finding is contradicted by Whitehurst's study, which does not confirm the effectiveness of exercise on reaction time in the elderly. In another study, Panton et al also investigated the effects of strength training and aerobic exercise on reaction time in the elderly and found that exercise does not improve reaction time (11) . The present study therefore examines the effects of two aerobic exercises, biking and jogging or walking, on simple and choice reaction time in inactive elderly men. Given that the two exercise methods have different requirements in terms of neuromuscular systems involved in activities, and also based on results of previous studies indicating that, at similar levels of intensity, these two exercise methods call for different responses in the cardiovascular system (13), differences might exist between the two training methods.
Materials & Methods
The present experimental study was conducted in 2011 with subjects including 37 elderly men selected voluntarily from the elderly admitted to Kahrizak Charity Foundation (KCF) using the convenience sampling method. Inclusion criteria consisted of being male, aged 60 to 80, lacking a history of regular exercise over the past 10 years and being generally healthy. Smokers, people with a history of fracture or injury and people suffering from diseases such as, diabetes, Alzheimer's, Parkinson, cancer and cardiovascular conditions were excluded from the study. After the pretest, subjects were randomly divided into three groups of similar age, height and weight, with differences including, 1. an experimental group for weight-bearing aerobics consisting of walking or jogging (n=12); 2. an experimental group for the aerobic exercise of elliptical (n=13); and 3. a negative control group (n=12). Experimental groups 1 and 2 worked on the training protocols and group 3 (the negative control group) continued with its daily activities during the implementation of the study and did not do any particular exercises. For eight weeks and three 45-minute sessions per week and a day off between every two sessions, each group performed its own exercise routine. The first group continued with jogging or walking for 45 minutes at the intensity of 60% of maximum heart rate following 10-15 minutes warm-up. Given that some participants reached the expected exercise intensity with walking and some others with jogging, choosing the option of jogging or walking was based on this characteristic. The second group worked on the elliptical for 45 minutes at the intensity of 60% of maximum heart rate following 10 to 15 minutes warm-up. In order to measure simple reaction time and choice reaction time, a reaction time device with three light stimuli were used. To measure the subjects' simple reaction time, they were asked to respond only to preset light stimuli by immediately pressing the yellow button. To measure choice reaction time, all three light stimuli were used and subjects responded to each light stimuli noticed by pressing its corresponding button. For example, if the yellow light was turned on, subjects had to press the yellow button corresponding to this stimuli. Descriptive statistics were used to calculate the mean and standard deviation while the one-way analysis of covariance at a level of p≥0.05 was used to investigate the effect of exercise on dependent variables examined in the study. Data were analyzed in SPSS 18 software. Assumptions underlying the analysis of covariance include, the normal distribution of scores, variance homogeneity of categories, linear relationship between the pretest and the posttest and also the equality of regression coefficients in the pretest. The Kolmogorov Smirnov test, Levene's test and the Analysis of Variance confirmed all these assumptions for the present study. Table 1 shows the descriptive indicators of the personal attributes of subjects in the three groups under study. Tables 2 and 3 show the descriptive indicators of the pretest and posttest scores (the minimum and maximum records, mean and standard deviation). To investigate the effect of exercise methods on simple reaction time, the ANCOVA test was used. Results of this test revealed a significant difference between the three groups under study in terms of simple reaction time (p=0.004). The post hoc LSD test was then used to compare groups in pairs, results of which are shown in Table 4 . Table 4 and considering the p-value in the paired comparisons between the groups, the difference seems to have been significant between the modified means of the two exercise groups (Groups 1 and 2) and the negative control group (Group 3); therefore, given that the modified means of the exercise groups were lower compared to the negative control group, it can be concluded that both methods of aerobic exercise used in the present study have significantly improved simple reaction time in elderly men compared to the negative control group. Moreover, the difference between the modified mean of the first group and the second group was not significant; as a result, it can be concluded that there is no significant difference between the effects of jogging and walking aerobics and elliptical aerobics on simple reaction time in sedentary elderly men. Table 5 . Table 5 , the difference seems to have been significant between the modified means of the two exercise groups (Groups 1 and 2) and the negative control group (Group 3); therefore, given that the modified means of the exercise groups were lower compared to the negative control group, it can be concluded that both methods of aerobic exercise used in the present study have significantly improved choice reaction time in elderly men compared to the negative control group. Moreover, the difference between the modified mean records of the first group and the second group was not significant; as a result, it can be concluded that there is no significant difference between the effects of jogging and walking aerobics and elliptical aerobics on choice reaction time in sedentary elderly men.
Results

Discussion and Conclusion
The purpose of the present study was to compare two methods of aerobics, that is, walking or jogging and elliptical, on simple and choice reaction time in sedentary elderly men. Results of the study revealed both methods of aerobics to improve simple and choice reaction time in elderly men. Similarly, in 1999, Yagi conducted a research on 24 young subjects and studied the effect of aerobics on visual and auditory reaction time. After a period of training, results showed reaction time to be much shorter in the exercise group compared to the negative control group (12). Ozyemisci et al studied 22 healthy subjects in an experimental and a negative control group. The experimental group worked the submaximal elliptical at an intensity of 70% of maximum heart rate.
Results revealed the pre-motor reaction time to improve in non-athletes after a period of aerobic exercise (13) .
Findings of the present research are almost consistent with all these findings; however, some researchers have also obtained findings contradictory to this study. For example, Collardeau et al. investigated the effect of long term exercise on simple and choice reaction time in exercising subjects and showed that choice reaction time had improved in participants while simple reaction time did not change significantly (14) . Panton et al investigated the effects of aerobics and resistance training on reaction time and observed that neither exercises improve reaction time (11) . These contradictory findings might be due to the short duration of training in some of the studies. Moreover, in the present study, the subjects were sedentary elderly men, while in certain studies cited, research was conducted on young athletes. The difference in the nature of the training protocols and the number of training sessions might have contributed to the differences between these findings as well. Reaction time is a cognitive, psychomotor skill with a vital role in performing numerous sport activities (15 & 16) and can be a decisive factor in the success or failure of the individual or the team on numerous occasions and might even be the breaking point between life and death in everyday life (17) . tg is therefore not surprising that a large amount of research has been focused on this psychomotor component. Reaction time is an important factor in preventing from collapsing. If the body's center of gravity turns away from its support base, a rapid adjustment movement is required to maintain balance. Performing a rapid adjustment movement requires a quick reaction, which itself involves suitable reaction time and then a suitable pace of movement (6) .Reaction time has also always been of interest to researchers as a central index for assessing the nervous system function and information processing. Longer reaction times are indicative of an impaired cognitive processing system (18) . Information processing plays an important role in maintaining stability following the losing of one's balance and is also vital for performing other daily activities. Researchers believe that the loss of memory and cognitive function in old age is associated with the speed of information processing. Physiologically, increased reaction time in the elderly is associated with changes in the central nervous system, such as, decrease in the number of brain cells, decreased blood flow and consequently decreased oxygen supply to the brain, neural network dysfunction and increased noise or neuronal noise. These changes have adverse effects, particularly on the central aspects of reaction time. In addition, age increases the receiving time of reaction time in the sensory information recipient system and increases the movement time of reaction time in the muscular system (6). Physical activity is known to improve the body metabolism, respiration, blood circulation, digestion and gland function. Increased blood circulation in the central nervous system is essential to the longevity of brain cells and information processing efficiency. In addition, physical activity improves the performance of certain neural peaks. These factors positively affect the central aspects of reaction time. Increased blood circulation in end-organs produces sufficient heat for the rapid conduction of nerve impulses to the muscles and thus affects the environmental aspects of reaction time (8) . Spirduso suggests that the lack of physical activity in the young and the elderly might contribute to fatigue and central nervous system disorders due to the increased effects of low blood pressure and more pigment density (6) .
Results of the present study also showed that the difference between the effect of the two methods of aerobics on simple and choice reaction time in the elderly is not significant. As already noted, aerobic exercise improves the body metabolism, respiration, blood circulation, digestion and gland function, and thereby helps improve reaction time. In other words, there is no significant difference between the two methods of exercise regarding their effect on reaction time; in general, any type of aerobic exercise considerably shortens reaction time in the elderly through improving cardiovascular performance and positively affecting their nerve cells. Limitations of the study included the control of numerous factors, such as, nutritional status, type of diet, food quality and quantity during the exercise period, the subjects' amount of rest during the day, ambient temperature and its changes, detrimental psychological factors such as stress and anxiety during the test period and finally the subjects' genetic and individual differences in their amount of influence from doing exercise.
